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(54) MASTER DISK EXPOSURE DEVICE AND METHOD THEREFOR 
(57)Abstract; 

PROBLEM TO BE SOLVED: To provide a master disk exposure device 
capable of exposing a minute pit and a narrow groove with high precision 
and provided with a developing function. 

SOLUTION: In this master disk exposure device 100, a master disk 19 
coated with a photoresist film 20 is irradiated convergently with laser 
beams to form a desired pattern. A nozzle 210 fills water between a 
condensing lens 17 and the master disk 19 during the exposure. The 
condensing lens 17 increases in NA and functions as an immersion 
objective. With the nozzle arranged in piping for a water tank and a $ 
developer tank, and with a valve installed that changes a feeding liquid to 
water or developer, the master disk aligner can also be used as a 
developing device. 
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[13*313] ±I2i6(*^A&3it-£^^R^, K 

teusr* fc«o©as»*is«a i 7>>*> nx c 
s nt i c £ £88* <t r 4 fciaa<oasj5* 

SB, 

**/c^l*2£a*{i**c **ttjK£?6B**5 
±ie u - if s *r *fc«><wt^*T ± n * jc 

KSB**& 
[ftW>iHI*l)ffl] 
[0 00 1 J 

i»«i»«8is©Jsa*ii»r*fcW9Wia*«BK:w 

T*R©B*W»A*«±T6Ci*iT'*6JaSB*« 
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set*, y »; ^ » ^ h meatm-ft y*- t-*7- 

10 fMH^BW-r^b -tfjtt^tf 7 ir 

7* hUMhtWi. StfOfc&St*, HISS* 
ttB*>6K9M«ftfcft. *ft«a©3r->^-7'Jlcc 

fc*^? K*flilMft*ltBej:t)tl*£n6. C^b 
[0003] lilCE>mB«m^LX t Mtf. ?u 

20 t'^«?>^£f£ \*>1 37 r N0.6, 475-4901 <1983¥> K 

I*. b-1f#fi£A= 4 5 7. 9 8 ft fl»> u>xpgn& 
NA = 0. 93<Wfc^* K*Hl*r. /ISfi±lC2#*h 

VH D/A H D*3*fc A *cr>l/-tf * * ^ v > 

tcHe-Neb-^««J^AiL/c7^-*^>y 
30 *-#£*Jli»Xl**« 

[0004]«SW6-1 87 6 6 8#£ttl*. J*>7 

aab-i? * c a * insula 

*. 

[0 00 5] 

ccdi^fciwc. j^a^ftatcfeiix^jt^f 
3a <na) ^e^rr^ci. u-if*<wfift*isB*it 

[0006]$ fc, fMao J: ^ tcBifeRjmftllf li, 

so -en-en, KSB^aa^i»«B«:«^t:w*(cfT 
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fc>tvct*fcfc«>. &B3*MWa>*44t>K. £S& 
aa^x*>#£r*>0. <*&<CA 

[0007] *fcq>3G>BH« 4 * * <w*'wu«; 

[ 0 0 0 8 ] * fc, *»B©8toB«tt, 5#ft6to* 

[0008] *M8<036fc8lkDB«tt, tttte?tO 10 
1 4#rS *J)?JSS5iE*S<rttttr*C 4K&*<> 

tut. -?*ti,*jfih*:muciffim&&m®&ic. 
tab - ir#*±iaif j»ffi«c«ftr * 

[ooio] **«offiSB^a©rai*H6 
xt&mzo 06i* 4 *»woebb*£B0*^* k 

fc<fc 9ff££*VCl»*BB 1 9 aLftOttAa^B-CA 

$n/cu-tf^4(* l J L.-u>xi5«:/rot:SR*u> 
XI 7fcj:*)Bfl±K:SMS*ifc7* hus>*hB2 0 

tHUcA *)icm 2 0 0 *B»*ffl±«:««T* ->X* 
2 1 0£B*r*9. CCT)yX^2 1 

O*6^3ftfc»*2OOtcj:9BS<07* hU^X 30 
tM20£££l'>Xl 7iOBHBtt*»dn*. CC 

rttHWcTK* < 1 > te«fc»)*3n*. 
[0011] 

r = A/NA = A/ <n • s i no) • • • < 1 ) 
3W. AI«*b>Xl 7fcA^4l--^*4<W6 
NAtim«b>Xl 7 0BD*. nli&jfcioXi 
7<9«jSI« (J^SBI) MWcoaffi*. crMSyfcH'Xi 
7^6KjM$ni^<^>i&^§a*^>4 £ ^T^t)^59D^ 40 

a£*nen*?« «feioxi 7tc«t«3»«i/^&2 

6. r***<T*Kl*±a<l>**NA***<* 
WJl^Ci^Wo NAI«<1 >0J:5tCNA = 
n • s i rtaV%Si2tiZ<DX\ NA***r*KI*® 
ft*n4BP**«*rt*<**it*«fci^ *&9I'CliB 
a^>S®2Oig*U>X17<t0W«:«*2OO <n 
> 1 ) ftiftfltelVCl'tOT. 4» < n = 1 > #JSB* 

■4«*u>xi>Ki/rai'*»d, ra*>*, b*®b 50 
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«S7taa<ogiE u >x* o i> n a £*e*T*c 4*it? 
**. tt»Tti«r, **w©Hfis*«ar'tt. s#u 

ttttooi*. NA***<T*fcfcte, a«$<z>** 

^st»0*ffi2Oim*b>xi 7io>Kn*asas 

**«d«:tt. «*u>xi7«»Blr*K:ai*Blfr»* 

s*2oott, Kg®?* M^xts 

2 0 4ttM?*C4cc**®'C. 7*M^xh*B6 

[0012] *%«<oissB*«att. 3 mc. mme 

♦J. H*-«**D*X*HBffct-*C4J^ttfc* 

*♦ 

[0013] ±B*!iB**KB±K:0ttw i>tc#><D*& 

JlffS^^fil^DiaSfi/citKD^X^i, fc>>X;UC 

fc«!>cr)tt0ftil«a4^*>«*^*C4^'C«*. 
«0BfiS#£B<WfWett. &5fcb>X4i£S4S> 

«xda*/u4 ^xjucfttt^^-r^/ci^ftte^a* 

ggrni*, x*auff6»«is«a«:«»a« 
feffliOTfeffloSCi*^*, -BBtttrBBra* 

[0014] *&«0£g8X&8t*. 3 Bjfc& 

4«to, a«3Xho>fiwavx*>^-«24X'C[>7*D 

? KtBil, K^crtiaHttMbrillWIjt 
3 Wet ? h^««i^SLrc^c^ BBB«SB 
CS«*U>X«:atf*^7 K«r**«©*^^ flbX 

mtzcit^tet u o . BB«Mn(tsc;'i«(Ut 

[0015] *l»!OB20K«u:Bil». 7t h 

t:iBii , r*c4tt:j:t)7* huvxh^sw^-> 
tcsfcraBSBfctfSKfci'r, ±eu-if*«:«fc 

feBSBJtttf 5 C 4 &ttB4?*MB**&#a<R 
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(0016) *m<om&itfimft*.iz> u-ir* 

[0017] 

KT. *JM80B(M"*-s>s> 

[0 0 18] (»l*IW)*OTICB*WHI«yi 

£g 1 0 O^fStfaW***. Efi3*£Bl o 01*, 
SBC. S*«©b^Jt4:ttWr&b-1f*«l. BB 

1 9 ^v>m* * * > ^v»JMi4H«:*nenfflsr 
*tsw# (AO) ataw7ar;«iE» <ao> an 

S9. S#B*^* K2 7. rail 9 

?-7ik2 1. JWl 9±K*«tttT*'X*2 10 

*/3B&sfttt&a2 2 o > wwsnfcx* ? \ & 
mr*kw>*** 2 4 * * *n 2 e mo* 

1. m-7S*-13, u>X6^0tti 

bBAdtrct**. 

[00 19] i/-if*«i^6as«snfcu--!f««2 
i*tr-*X7' 'J **3£J:9»i<wE*4 tmz<D%& 
SKJW&ft*. miWKMAK. -»©u>X6T# 
*nfcA03tBB7<c/jHt/C, S»t^««OM 

Stga$nfc^*^*«sf-8r'R«snfc». aog 
Z>. fa? K2 7tc:t*a»r&yu-^>xi 5»^« 

*U>Xl7*««gn-C4eO, «i*<DU>Xtt:J:9 

si 9±K»m^^tfoTa£fi<07* n^x 

aSl2tcA«r^ A0WW7OftMK:E0*a 

si 2KL*0H«i^^ *>i^au f S5ftatstsai/t:«>j: 

C*. E0S:iaBl2 4rjii§Uc*liA-7i7-l3r* 
S««n, A/2tt«Kl4*BiW/fc«, B*5 7- 

10. 1 1*8^*^7 K2 7 teWW*. 

[0 02 0] /XjU2 1 0tt*->7 v -^A2 1©±* 
-Cfi-dMl 9O*^(S^KS3nXfc0, US 19 

(c«^r*2 0 0tttttr&, *->?-**2itc 

JrOl^fil 9 #B*s 3 ti-S £ ^OAOfrC* 2 0 0 MJSi 
£1 9fl>#J9K[&>*9, WM>7* M/S^X|'B20* 

ia5*jg£«r*o jss 1 9<&wata6i*>-?xaflu 

fc* 2 0 0 B«£ u >X 1 7 £ fc£<Z>7 4 h U^X I" * 
B2 0£<Mfl%*B?*fc£. &#U>X1 7tt£fSl' 
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ffB?l 0-255319 
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yxti, -cater &o 

[002 1 ] K27^e>Jf^l 9±4>7* ht>V 

xhB2 0«cB««nfc*tt, wan)atf«Bu 

>x©RB«cj:9aa*©B»«tt»'l^*» w« 
h*«RLX7+ H^i>^K2 0*B 

»*swaj±i/. -■BBfttf»Hktf3WB«> ;< ^> 
[0022] £231 9<D7* h UV* hfi2 0<0$DDa> 

&Stteftfc*t*, m*u>xi 7^a £ yu-u>xi 

5*£ifi</t;¥lT#£fr9. *7-l 1, 
0 55-1 3£tTCU>X2 2KJ:*)*i*K2 

4±K**Sft*. B»«240* e <x*H26«:* 
^SftfcX*? h*2 6a. 2 6b*a§*r*C±tcJ: 
♦J. S*U>Xl7iCJ:-» , C««Sn*X*7 

[0 02 31 b-tr*Bl. AOXIBB7, EO^aS 
12. ^->^-7 r jU2 ISOIWW. Bftoat4MP 
B <@3RtfB4#JK> K<fcO-teUT£ffii*n*,> M 

r A 0&1BS7 90ft^mt»mtM. 
[0024] »«:, aatiSEUQOOfa* F27 
<Dffi^tm^:@2R^3«:ffl^'C^'r^ 02 

». «tu>xi7*Btt»Wi8*Abr3W«* 
^?F2 7*T**&ftfcH»B*«U H3tttf^? 
K2 7C>te*BfffiB^r..V*>, B3<Ctt. 
2 7©«fi*»^0»<Tifc«>Ci:. ->X*2 1 0*>fc 
i±USnfc*2 OO0Bmtt*Bl/Cfc*. 
[0 02 5] 02KinT<J:$K#^* F2 71*. ^*L. 
>Xl7i, B*U>X1 7*B»r*B*U>X** 
yi 6ai, K^-^B2 8i*BA. Stfl^ 
X** y 1 6 a - XS&2 8 O&ffittil* 3 n/c 4 * 
<05&ffit2 9atf*ftK8tt*ftfc$ftt&tf l^a, 

0. m*u>X*Jb*l6att, «TBiWft*« 

[002 6] mZUOhtJ:^ mlti,>X*A>9\ 6 
a &*Q>±iK fx <Jftr 3 3 ZjttsX U U- 1/ >X 1 
5^5:^T^ , ^'-l^>X^JU^3 2^{i^^ CC 
-c. t-xv^T33lim*i/>Xl7U:M'ri , Ju-^ 
>X1 5 CE>XM«MiaJK«:ftK "J U— U >X 1 5 O 

[0 02 7] !»l/-U>X*Ay3 2tt»ttBHl8b 
^1/^-^2 8iE>S»«»2 9iBI*8ntl* 

ijU-U>X*^^3 2±tCl*. ^^3^»T 
>?f >x-^ i 4 0*«WT*#t>3 4 eWIBSn 
ruo, r i?^>x-^ i 4 0C[>*©iji«B3K , c** 3 

-f*3 4 f, '1cX®e3 5b, 9-^3 6 c. 3 6d« 
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x-*i4 0*sBfk?*£. m*u>^i7R^'Ju- 

BAlt*. ««B24<l>J r <**i''f2 6ic«J:**#** 
•2 6 a . 2 6 b0fflW»ca-*»tWD*8 

oxtTt>n*. cntcjo. «u>xi 7©»b±k 

£1 9*B*©HB*^* tttcaB * n ** S*^ 
XI 7e>£ffi£&£l 9BB4fl>BBtt, fc*U>Xl 

[0 02 8] ^U>X1 7til*a>-S^WL*C^ 
u >X 1 7 ^iUSiffi 1 7 a tt. *tf £2$ t\i>% 

m Hwa*B«*^^ * * * * 

U>X17«*IMI*. wcwtswutfi, c. S i 

C S n N. . ZrOi . Ta, 0, . ZnS. T i 2 

[0 02 9] 84*1111'*, 01*C^Uc*/« 
«BEWftKH2 20©«a«Hi«:RWT*. */«• 
jfi«lg8B2 2 0l*, £K. 'J 

p*«nenB«T**>*8 2. 8 4 4. *n*s> 

^>^rt^«rttET4SS#>7 9 2tv *>*8 2. 
8 4 2 1 0l£*^Mte«ftT*BB8 

0 80a. 8 0b|H*W8 83*&*«3ft^ J 

*/flH***lll«^XA2 10W»8acc« 3 
&3n, *aB4*&m»B*>*8 2K«*t'*E« 
80ai*^>^84JC»DW*EB80bic»«rr 
*. CT8 0aW8 0bttlttft*h«»><**8 6 
a atf8 6b^lt*SnXA>*3, *«>B«U#»«M 8 
cc<fc9»i?ft*o W8 0«8+«:ttStta>ho- 

*/<*79 0*nt*sn. /x^2 i o*MUH*ft* 
?6»c5)»ea«iji»8 8 taGt«»sn^ Eis** 
>^82t*»f 8 4tc«*nen«*>^92* 

MflEftXflHMti*, *>*rt&#ttflEsn*c±K 

Jr->-C*nM»>*8 2. 8 4*6WMtttf**W ' 
S80a. 8 ObKifciij S*#>7'9 24»*fc 
8J»»8 8<c*08WD3txTl'*. tt*. *W»8 8 

Bt/ti-ftUPft***!' 1 "*** 
[0030] B4«:abfcJ:^<f«*»/*ftte«a2 

##tTfc>n*IS. *Hrt»8 8«*#>*8 4W©«B'< 
)17S 6 b fcfflSbT***-' * 8 4 *®**KB 8 0 tc 
miST*. 8W»8 8l«/cStta>ho-il^^fi 
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M©**yX*2l0**rtWS**. cwc*o % 

2ot®BB*s*?£B£ft. m#u>xi 7#ssu 

h l/S>X H82 0±«C|Mbfc*W'XJW>M>*lC 

&RHH3n**fitt, saei^x 1 7 ^i^^ffic97 ^ 
H^X h 2 0 i<>H8t^»tc*-c%»$n&fi^R 

* h UVX b 2 0 ±<^OtI»SnfcBB 
^ifiiici/trtcfcw. *&. b*u>x***i 6a«c 

[0 03 l]M2 0«|fl«7t^, «W»8 8 
IMBJOI^SebtBttrfrtttK. 
8 2«JG>S»><**8 6 a *Baftrr*C£K:<*^* 'X 

6. itta>ho-JUM^9 0l*HI8ll«8 8©i*fflT 

2 1 OfrMtttStf*. C90r, S«UM20O 
JMsttflFjWTfcn*. 

[0 03 2] B4JCftUc«B2 2 0-Ctt, *lf*#i* 

(0 [0033] BIKthUc*^-? K27. 

«4atf*«'**H2 8tt, a*-ia»^»70fc 

c©*^^iaaB*«B«:ft«r*c^ccj:«). 

JKfi»UtBt. - B« ■ «0*?W»H»BKB 

[0 03 4 ] (*2J0t«D**W:tt*ff«*Bfi 

nUc&&n%£Re>#^9 K2 7©a«««rmrKB 

fc3t»T6**^>X*^^i 6 b^w3&^@3«:mO 
fcS*u>X**yi6aiSKr*«W*. ^ifiWlO 

-en«>A. wswioBBa^Biooifta-r 
4guHRc;i6Sicoi * r «ph<d^ * ft 0 ©^ 

^^6f^o »fc B5K«, «*b>X*iWyi6b 

[0 03 5] S*l">X***l6btt, *0*A«CB 
50 *u>xi 7?:5J^O, **y*Brt*«cfl*s«i 
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#u>Xi 7KS0*£$ <*»> I6f, I6g#£ 
0>£I81 6 fOSBP* (*AS*D> Ktt*7 T-f'<4 0 

Msssn, is*<weai 6ff©MDB * 

I*. x»J? h4 1 aRtftMH»4 1 bfetfAfci^Xte 
25ttttS4 iMtSStTCt*, U>XfififcfliB4 1 
0>ttU34 1 bttlftDtf-fXa-f**--* 1 4 0*M 

1 OBUXftl-CI*. 14 0«>8) 

A 2 6 k: J:^«L«l**K:»^'Xlf -> f 
C<DH«fiWr'^U>XfeSfeiiiS4 1 *^*><04fe 

[ 0 0 3 6 ] t A ><4 o*&MU3ftfc#ttfflB 
<*is> 1 6 f a-»ra*u>xi 7cc7j*wca, 

1 6g j fea->ri/>x&fi*aiS4 ikas*? 

*. b>X(iB«aS4 m, *as»4 1ai4 1 b«c 
£fQ<?ntfcO. &#U>X1 70SE1 7 c£Sifl&& 
m 2 0 i <&HB:»«>£afcj&jEtt0 * * • ^ 
R«*©*4l^u>XtiHI«BS4 1 ctf*ffl&4 1 a i 

4 1 j^iteBHTaJ^KSM-airci**. 
Mit/«r«. *n«>*.. rat**, /x;U2 

1 0*6**«lH3ftTJI»*H«>3 * h U5>* h 2 0 
Jht*#flttl/Cl<«£*K. fc#U>Xl7<9«lfll 
7 c tfiMO? * H*S>* h 2 0 iOKte^iSiE^ffliS 

ccawnit wmm ia£4 1 b**mr<*5«# 

>X 1 7 ill 1 9 icoliaiB^iftjEflEatcljESft&J: 

^^Xh&ffi2 0 4<^tt?E8tetffc*g£, v*Yi> 

^<-4<)a>6afc##7* h U5>* h&®2 0"C£S* 
5 n < <r OttBJIHMBirtfftB 3 

mSMt. 7# hU^him©WCT*Sl«BN 

[0037] @5K^Ucll25jfc£ll*, u>X(lfi 
WBI4 l*!il*0'rtl*U>Xl 7 4m*«M 

KiBsn*. Kot a***cm«BKiftte*nfc 

*n««tuwfei/fc«^4), ■ntiariai'^x 
1 7 *m±0H*iiEa«Kitt*'*c 
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m>t>*&iu: s ft** * * ' x** 

s^fsjtc u i *x s* u > x^i-eir* o Eoi^© 
io [0039] HBUkfrctt*/ xjut»i*r**m± 

rttf-tE£C>*$:3/t*C £<CJ: oXllil«l/>X 
a*RtC^*^Xj^6*«:*SrtK«|»31*. 

s/M^ttnt/*c<iJ;i<. f<f*>*. m4»*i'>x 
20 4©Baic*<:fta*i**ci*'c****wn«. 

[0040]*^. ±i^SSS*^H«, ^ KlMr 
JWftffl*K:ll^6iiilSli*Ci^'C**J:9^a 
MIMd^? FIK»MWl#r*C*€rtt 

MIIIMM/cl«K^9 K*><-<:aW*C4«:j:o 

> XTftCX U > X* Jt ^OR A«r l*JbT & C t MX' « 
[0 04 1 ] *Wfl«E>mi*Htt. 3>/<*h7w 

30 x^. cd-rom, 7v*tovr*f s 4x*me*&. 

[0 04 21 

[*wam] ttWMIiHitt, ^jfeb>X4 
m^a>KlK:8f*^/ra5^c4ti:j:-7r«*i/>x 
ii«gu>xiLrattr^c4^'Cd*/c«>. 
ia*-iffl±T&e:±#'c*, ^n«j:ore«)r» 

40 *ttt?K Wit 0. 2 u mGlTOe? h^lMta 

[0 04 3] *&, *»w©ma*«fi«, 

^m±tCRtiBT&fcitKC)yXA4|-/XJHcmW 
50 a«|*J[fclWII««>ll«:ttO»**fcWW9ft* 
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[0044] *^<DJM3S*«a«. 3 h*. 
[0045] ^WESB** SKffAl*, U 

[@s<?>@m&$i9n 

[01 ] i:^«:St^I^SS^S<0^»^^f 

[@2] mizmutc+mKft^&zzi&Ev*^ 
[03 ] m i tc^i/^^^^^sss^s^*^ 

[04] *^^l^TO^2^te«Htc^^J^* 
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[051 *m<Dm2C>nmKU>>®&Z%£&tytt 
[06] *mflVR&*&££Q>*& * > u v 

7 AO&SBg 
10 9 AOipfflS 

16a, I) g*!^**** 
17 

18 **t±&tt 
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